• Line 75 -should be "was" (not "is") • Line 78 -should be "hypothesized" • Line 80-81 -this final sentence should be revised for clarity -at this point, how do you know that the levels of PA of the children in this study will be determined by gender? Methods • Line 98 (data collection) -the sentence "Valid questionnaires filled…" appears incomplete. Please revise.
• Line 99 -what do you mean by "…were collected around age 5"? Why not an exact age?
• Line 99 -insert "who" after "children" • Line 119 -should be "wear" (not "wearing") • Line 125 -is the environment questionnaire developed by Aarts et al. validated? If yes, please include psychometric data. Results • Line 163 -what is the standard deviation for the participants' mean age?
• Line 165 -did it matter which parent participated or were both parents needed to complete the "child-parent" pair?
• Line 171 -replace "on" with "in" • Line 171 -was this the average number of minutes of MVPA per day?
• Line 179 -insert "that" after "proportion" • Line 192 -what is "it" referring to? Please be specific.
• Line 214-215 -if this data was not included in Table 3 , where was it presented? Discussion • Line 242-245 -this information might actually be better suited in the introduction section as a way of building up the rationale for this work.
Respectfully submitted.
REVIEWER
Suvi Määttä Samfundet Folkhälsan, Folkhälsan research centre, Finland REVIEW RETURNED 10-Jan-2019
GENERAL COMMENTS
Thank you for this opportunity to review the article about environmental determinants and physical activity. The main ideas of article are relevant, and may provide new additional knowledge about preschool children's physical activity. However, there are multiple shortcomings in this article that needs to be considered carefully. I have listed them here below, and divided to the major comments and the smaller comments. I actually had longer list of comments, but I decided to focus on major issues here.
Major comments: -Overall, I consider that this manuscript was quite poorly written which makes it hard for me to understand what are the associations between the items presented in this study. Therefore, my strong recommendation is to focus only on certain parts and skip others. Maybe only on environmental factors and total PA? Maybe only gender differences? -Your title and throughout the paper you use word determinants, but you also mention cross-sectional study. If this is crosssectional study, the word correlates should be used. If this is a longitudinal study, the word determinant should be used. Thank you for the opportunity to review. This was an interesting read and timely given the recent push to focus on the early years. I have provided some comments that I believe will strengthen the overall quality and strength of this paper.
* I think the title of the paper should include "rural settings" or "rural neighbourhoods". This is a unique and important contribution of this work. The rationale for this paper could be strengthened. Authors should take care to specifically highlight the unique contributions of this work and the gap the findings will help address in this field. This is particularly important given that similar studies have already been conducted across the global, and novelty of this work is unclear.
Response: We thank the reviewer's suggestion, "a relatively rural setting" was added in the title. Because the second reviewer argued that this paper present the results of sedentary time as well, thus, "sedentary time" was added in the title. Besides, the word "study" was removed (Page 1).
"Environmental correlates of sedentary time and physical activity in preschool children living in a relatively rural setting: the GECKO Drenthe cohort" Furthermore, we have highlighted that this study was based on a relatively rural setting in the introduction, and also explained the reason for why these correlates in rural population should be studied (Page 6, line 92-95, line 99-102).
* Please explain why you did not ask children to wear the accelerometer for 7 consecutive days? Why just 4 days? Why ask for at least one of the wear-days be the weekend, but that a requirement for inclusion didn't require having weekend data? Wouldn't you want to be able to compare differences in PA levels (weekend day vs. weekday)?
Response: For the consideration about wear time of accelerometer in preschool children, we are glad to share our currently experience in the GECKO Drenthe cohort as follows.
Data collection of physical activity and sedentary time with accelerometer was an important component in study design of the GECKO Drenthe birth cohort, since it was specifically designed to answer research questions focused on childhood obesity.
[1] For a large cohort with nearly three thousand children, objectively measured PA and ST one child by one child was a huge amount of work. As the reviewer indicated, a long monitoring period of seven days would be more reliable measures of PA, however, the longer period would cause low participant compliance, especially in young children.
[2] A four days monitoring period would generate relatively higher participant compliance in studies using accelerometers compared to seven days in children.
[3] For these reasons above, we asked children to wear the ActiGraph accelerometer for "four days -with at least one of the days being during the weekend".
What's more, we have done a validation study to calculate the physical activity level and activity energy expenditure in 3-4-year-old children in the cohort.
[4] In this study, we found three days did not give a different estimated physical activity level compared to five days measurements with accelerometer. Also, we found that with regard to weekend days and weekdays, the difference was not yet so clear in younger children, who are not yet subject to strict class hours. Thus, we chose "wear time had to be at least 10 hours/day for at least three days, regardless of whether these were week or weekend days" as the valid measurements in this study. We have published another paper with more information of PA measurements derived in this cohort.
[5]
For the suggestion about "compare differences in PA levels (weekend day vs. weekday)", we feel that there is limit length in this paper to provide this information.
* In the analysis section, multiple different tests are mentioned. Rather then simply listing all the different tests authors were planning to use (depending on whether the data was parametric/nonparametric), why not specific which ones were being used to answer what questions/objectives?
Response: We changed this section as advised. These different tests have been specific to related variables (Page 10, line 174-178).
* Lastly, I would encourage the authors to carefully review their paper to address any outstanding spelling and grammatical errors.
Response: Thanks for this suggestion. The revised manuscript has been edited by an Englishspeaking native, so we hope it now matches the journal standard.
Specific Comments

Introduction
• Line 45-47 -The first sentence of the introduction could be stronger and not overly clear. Please revise.
Response: We have improved this section (Page 4, line 42-46).
• Line 75 -should be "was" (not "is")
Response: Done (Page 6, line 97).
• Line 78 -should be "hypothesized"
Response: Done (Page 6, line 102).
• Line 80-81 -this final sentence should be revised for clarity -at this point, how do you know that the levels of PA of the children in this study will be determined by gender?
Response: Because the second reviewer felt that this paper should "focus only on certain parts and skip others". We have deleted all analysis about gender differences in the manuscript, and the final sentence was removed as well.
Methods
• Line 98 (data collection) -the sentence "Valid questionnaires filled…" appears incomplete. Please revise.
Response: Done. We added more details on the questionnaire in the manuscript (Page 7, line 121-122, line 124-127).
Response: Done. The exact age has been replaced by mean and SD (Page 9, line 155).
• Line 99 -insert "who" after "children"
Response: Done (Page 8, line 126).
• Line 119 -should be "wear" (not "wearing")
Response: Done (Page 9, line 164-165).
• Line 125 -is the environment questionnaire developed by Aarts et al. validated? If yes, please include psychometric data.
Response: Yes, the environmental determinants were assessed using a Dutch questionnaire developed by Aarts and colleagues (2010-2011).
[6] The level of internal consistency of the scales was acceptable in this study. For example, parents reported their perception of "traffic safety" (Cronbach's α=0.708), "road network" (Cronbach's α=0.631), and "proximity of the home to resources in the neighbourhood" (Cronbach's α=0.651), and this information was added in the revised manuscript (Page 8, line 143-148).
Results
• Line 163 -what is the standard deviation for the participants' mean age?
Response: Done. The standard deviation was added in the manuscript. (Page 11, line 201)
Response: We understand the reviewer's consideration, because mother and father may influence their children's physical activity in different ways. However, in this study, we did not ask both parents to complete the environmental questionnaires, but the question was answered by "parents", whatever father/mother or both parents. That is because which parent's support is associated with children's PA was not the research question in this study. Furthermore, there is another study in our cohort that has examined the parental PA and children's PA.
[5] This published paper has answered the question that the modelling role of parents in the PA levels of their children is sex-specific.
• Line 171 -replace "on" with "in"
Response: This sentence was removed, since we have deleted all analysis about gender differences in the manuscript.
• Line 171 -was this the average number of minutes of MVPA per day?
Response: Yes, the average number of MVPA was minutes per day. This could be found in Table 1 (Page 12).
• Line 179 -insert "that" after "proportion"
Response: Done (Page 13, line 217).
• Line 192 -what is "it" referring to? Please be specific.
Response: Done (Page 15, line 235).
• Line 214-215 -if this data was not included in Table 3 , where was it presented?
Response: The data related to "Distance index" was given as an appendix Figure A .
Discussion
• Line 242-245 -this information might actually be better suited in the introduction section as a way of building up the rationale for this work.
Response: Done. This information was moved to the introduction (Page 6, line 94-95).
********************************************************************************************** Reviewer: 2
Reviewer Name: SuviMäättä Thank you for this opportunity to review the article about environmental determinants and physical activity. The main ideas of article are relevant, and may provide new additional knowledge about preschool children's physical activity. However, there are multiple shortcomings in this article that needs to be considered carefully. I have listed them here below, and divided to the major comments and the smaller comments. I actually had longer list of comments, but I decided to focus on major issues here.
Major comments:
-Overall, I consider that this manuscript was quite poorly written which makes it hard for me to understand what are the associations between the items presented in this study. Therefore, my strong recommendation is to focus only on certain parts and skip others. Maybe only on environmental factors and total PA? Maybe only gender differences?
Response: We thank for the reviewer's suggestions. To make the aim of this study more specific, we decide to focus on environmental factors of sedentary time and physical activity in the revised manuscript. Thus, the gender differences were removed from the manuscript.
In this study, we did not take total PA as the outcome, but focus on light physical activity (LPA) and moderate-to-vigorous physical activity (MVPA), as well as ST, separately. Recently literature showed that the health outcomes of ST, LPA and MVPA on children are different. Some nations have revised their ST and PA recommendations for preschoolers, and clearly addressed the time children should spend in ST and MVPA in the recommendations. For example, the Canadian, [7] Australian [8] and Chinese[9] guidelines for preschoolers, they all emphasized that preschoolers should accumulate 60 minutes of activity in the intensity of MVPA per day. Thus, we believe it is better to provide information including ST, LPA and MVPA as outcomes, for the reason of better understanding which correlates have an association that is specific to children's LPA, MVPA and ST. These reasons have been added in the manuscript (Page 5, line 72-76).
-Your title and throughout the paper you use word determinants, but you also mention cross-sectional study. If this is cross-sectional study, the word correlates should be used. If this is a longitudinal study, the word determinant should be used. I am really confused if the presented data was collected in same time point or was it collected longitudinally.
Response: We thanks for the reviewer's suggestions, we have replaced the word of "determinants" with "correlates" in the manuscript.
-In your title, you talk about physical activity, but you also present the results of sedentary time. You don't have any information about health consequences of sedentary time in your introduction. In addition, it is obvious to hypothesise that the associations of ST and total PA are opposite. In addition, overall your manuscript you mix PA, MVPA and light PA etc. and it is hard to understand how you define PA and when you talk about PA, does it include intensities from light to vigorous or only MVPA. When talking about preschool children, PA covers usually from light to vigorous intensities. So, you should really consider what to treat as outcomes in your manuscript.
Response: We thank for these comments. The changes in our manuscript were given as follows:
Firstly, to make the aim of this study more specific, the "sedentary time" was added in the title (Page 1).
Secondly, the information about health consequences of sedentary time was added in the introduction (Page 4, line 51-55).
Thirdly, for the reviewer's comments about "In addition, it is obvious to hypothesise that the associations of ST and total PA are opposite." For the reason we used LPA, MVPA and ST as outcomes, please see response to the first comments above.
In the original manuscript, when we talked about "PA", we mean the total physical activity. We noticed that this may give some misunderstanding, thus, we use "total physical activity" instead of "PA" in some places where there may be a misunderstanding. Besides, we keep the abbreviation of "LPA" and "MVPA" as the outcomes in the manuscript, since we want to provide correlates of different intensities of total physical activity for readers.
-Your study aims are presented in lines 75-81. I understand that you aim to study the associations of neighborhood characteristics and children's total PA and ST. And you look gender differences. However, later in manuscript, you state that you study mediation effects and you bring other additional elements that you are aiming to study. So, I wonder, what you actually are aiming to study?
Response: The aim of this study has been revised to be more specific (Page 6, line 97-106).
Minor comments:
Abstract:
-Lines 11-12: Who completed environmental determinants?
Response: Environmental correlates were collected using a questionnaire reported by parents. This has been added in the Abstract (Page 2, line 13).
-Lines 18-19: difficult to understand more often related
Response: These words were removed.
-Lines 25: what are other environmental determinants
Response: We have added more details in the Results (Page 3, line 24-25).
-Lines 26-27: this is the first time that you mention rural areas. Later in manuscript, you also state that this brings more information about PA in rural areas. For me, it is really hard to understand how Drenthe is defined as rural area. There is lacking some basic information about definition of rural and its relation to Drenthe. I am originally from village with 50 people, and middle of forests, and it is for me rural area. However, based on the info you provide about Drenthe, I consider Drenthe as town.
Response: We thank for the reviewer's suggestions. There is indeed a lack of information about the study area "Drenthe" in this manuscript, and therefore, a short description bout "Drenthe" was added in the introduction (Page 6, line 99-102).
For more information about Drenthe, please see the website below:
https://en.wikipedia.org/wiki/Drenthe -Lines 26-28: it is hard to understand how you draw these conclusions based on your results.
Response: The "CONCLUSIONS" was rewritten in the abstract (Page 3, line 26-29).
Strenghts and limitations should be re-written
Response: Done (Page 3, line 34-40).
Introduction:
-Lines 48: this is recommendation for school children, not for preschool children
Response: This sentence was removed, since the introduction was re-structured according to the reviewer's suggestions.
-Lines 55: which previous research?
Response: Done. This sentence was a summary of cited literatures for illuminating previous findings about this topic. We have modified this saying in Page 4, line 60.
-Overall, no information about the health benefits or consequences of PA and ST Response: Done. The information about the health consequences of PA and ST has been added in the introduction (Page 4, line 47-55).
-Lines 65: are you assuming that intervention should start early at age and last long time?
Response: Yes, we believe the PA promotion should start from preschool years, since the preschool years are a critical period of cognitive development and for the development of lifelong health habits. We have added this point in the beginning of our introduction (Page 4, line 43-46).
However, we did not transfer the message about "the intervention should last long time" in this paper, because such a conclusion could not be based on this study.
-Line 67: behavioral modification programs?
Response: This expression was changed by "interventions focused on behaviour modification that target individuals" in the manuscript (Page 6, line 84).
-Line 71: nudging?
Response: Done. This sentence was removed, since it may lead to misunderstanding.
-Line 72: what means interrelationships
Response: This sentence was changed as follows:
"However, the number of studies investigating the correlates of family, built environment, and objectively measured ST, LPA, and MVPA in preschool children is limited." (Page 6, line 89-90) -Line 76: this is the very first time you mention sedentary time. You should bring up some info about this earlier in manuscript.
Response: Done. The information bout sedentary time was added in the introduction (Page 4, line 51-55).
-Overall, this introduction is really weak. Based on what I read, I expected that to read something else in the results section. You don't have any information about previous studies related to this study, you don't explain why exactly these environmental determinants are relevant to study.
Response: The previous studies related to this topic have been added in the introduction. Overall, except for the original rational for this study in our manuscript, we have added some more information to address the necessity of this topic. It includes health outcomes on ST and PA in young children (Page 4, line 47-55); the importance of active behaviours on improvement of children's PA levels, e.g., outdoor play (Page 5, line 67-72); and why we should study the environmental correlates in rural populations (Page 6, line 92-95).
Methods:
-Linws 95-97: Did parents complete two different questionnaires? Or how the data used in this study is derived?
Response: In this cohort study, information on children and their family were collected by a series of questionnaires during the cohort follow up. As follows.
Step 1. We get information including birth dates of family members, parental educational levels, and ethnicity at participant recruitment, when women were in their third term of pregnancy.
Step 2. Changes in number of siblings and family members were reported by follow-up questionnaires. Questionnaires were timed at every youth health council visit (9 in the first year, and 6 in the years thereafter up to the age of five).
Step 3. During year 2010 to year 2011, questionnaires including environmental correlates were handed out to parents visiting the Baby Well Clinic for their regular visit at 45 months of age. Nurses sent the questionnaires to the GECKO team where they were processed.
Step 4. From the year 2011, Actigraph accelerometers were sent to children's home one by one, after telephone consultation with the parent to agree with the data collection and to discuss logistics of the measurement days. This data collection lasted for nearly two years.
We have added some more information in the methods (Page 7, line 121-122, line 124-127).
-Lines 98-99: valid is used multiple times, and I wonder that what is valid data of PA were collected.
Response: We have added some descriptions of the "valid data" in the manuscript. For "valid data of PA were collected", it was given in Page 9, line 165-167.
"For valid measurements in this study, wear time had to be at least 10 hours/day for at least three days, regardless of whether these were week or weekend days."
-Overall, it is very difficult to understand what is collected when and what data is used. You should re-structure this so that it is easier to understand Response: Done. The "Data collection" was re-structured, and we present the "Environmental correlates" firstly, then followed by "sedentary time and physical activity". Besides, some information was added in the manuscript. (Page 7-9) -Lines 125-128: When was this info collected? I wonder how you can assume that the household characteristics and parents' behaviors when child is age of 45 months influences in children's PA when child is age of 5 years? Especially I wonder in case of household characteristics. In years between these collections, parents may have moved to other households, they may have bought new cars, and had a dog. It is really hard for me to understand this.
Response: There was a Flowchart to show the data collection in this study, and we have modified it with more details (Figure 1 ). For better understanding the procedure of data collection in this study, some information was added in the Methods. (Page 7-9)
With regard to the reviewer's consideration about changes of household characteristics over time, we believe this could happen in some families. The measurements of ST, LPA, and MVPA that after data collection of household characteristics were lasting for (1.7 ± 0.9) years, and during this period there could be some small changes of parents' reported characteristics. Response: N is number. Categorical variables were presented as rates in number and percentages. We have replaced N by "n" in Table 1 -3, since it may be misunderstood.
-Line 148: the very first time, when mediation is mentioned. I don't understand why it is used based on your research questions. You don't define mediation. I don't understand why you use different potential mediators in each model, and why don't you test them all.
Response: We have added more information about mediation in the manuscript.
The reason for we use the mediation was given in the introduction. Response: This sentence was removed, since we have deleted all analysis about gender differences in the manuscript.
-Line 170: you cannot say in results part that as expected
-Line 177: rephrase the statement so that it is not speculative whereas based on actual results. Response: We have restructured the results. We hope this revised manuscript is more easy to understand (Page 13-19).
For clarity, the original Table 2 was divided into Table 2 and Table3:   Table 2 . Correlates between child and family factors, and daily activity patterns among preschoolers in the GECKO Drenthe study, the Netherlands (Page 14). Table 3 Correlates between environmental characteristics and daily activity patterns among preschoolers in the GECKO Drenthe study, the Netherlands (Page 16-17).
For the mediation analysis, all results were written (Page 18). Table 4 was added (Page 19), and Figure 2 and Figure A were revised. Table 4 Correlation between variables and outcomes in the study.
- Table 2 : you should add the info what is treated as reference group. I mean that it sounds very weird that there is for instance word female and next to it range 0-1.
Response: Thanks. We have added the information under Table 2 (Page 14) and Table 3 (Page 16-17).
As follows: "For binary variables, the group with zero was defined as the reference group."
Besides, the "Female" has been replaced by "Gender". (Page 14, Table 2 -The results of mediation model is written poorly, and does not follow the recommended Baron &Kennys steps. Although Preacher himself recommends reporting directly indirect effects and direct effects, you are not reporting them correctly in your result section. You should written how parental support acted as mediator in the associations between number of PA facilities an ST/MVPA. In addition, if there is indirect effect so there is usually no direct effect (please, see the line 209). It seems that you don't actually understand the basic rules of mediation, which makes it difficult to read this.
Response: We thank for the reviewer's suggestions. Methods and Results of mediation models were both rewritten follow the recommended Baron &Kennys steps (Page 18, line 252-267). Table 4 was added to show the Correlation between variables and outcomes in the study (Page 19). Response: The gender differences in the manuscript were removed.
-You bring up in your introduction that you present gender differences in your study, but they are actually as appendix. You may consider either focusing only on gender differences in your manuscript or leaving it out.
Response: The gender differences in the manuscript were removed.
Discussion:
-Lines 229-235: These interpretations are hard to understand based on the results you provide.
Response: This section was rewritten (Page 20, line 278-283) -I wonder if it is parental perception of neighborhood with more recreational PA facilities or it is objective measurement of this?
Response: We used parental perception of neighbourhood recreational PA facilities in this study. For preschoolers, parental perception of PA facilities would be more important than objective measurement. Furthermore, although at a later age, children may go to places for outdoor play that parents are less aware off, at this age it is expected that parents know where their children go if they play outdoors because of traffic issues and because of safety near water. Many living areas have waterways, and at this age, most children do not yet have their swimming exams done.
-Lines 271: this is the first time you mention about outdoor activity and its importance. Why it is not mentioned in intro?
Response: The importance of outdoor activity was added in the introduction (Page 5, line 67-72).
-Lines 277-279: is this result of this manuscript?
Response: This result (Page 22, line 325-326) is based on the results of Table 3 . Because we defined units of "outdoor play" as "hours/week" in the analysis. However, to be more comparable to results of other studies, e.g., those we cited in the introduction (Page 5, line 67-70), this unit was changed into "minutes/day". 
